In the field of statistics as well as in the different branches of experimental sciences, random number tables have been playing a vital role for the purpose of selecting random samples. Among the existing different random number tables, four tables namely, Tippet's random number table, Fisher and Yates random number table, Kendall and Smith's random number table and random number table of RAND Corporation are of most frequent use. The current study aims at attempting to make a comparative review on the degree on randomness of these four most frequently used random number tables based on χ test, run test and deviation test. From the findings based on χ test, the highest degree of randomness has been observed in random number table due to RAND Corporation followed by due to Kendall and Smith, Tippet, Fisher and Yates, respectively. In case of run test, the highest degree of randomness has been noticed in random number table due to Fisher and Yates followed by due to Tippet, RAND Corporation, Kendall and Smith, respectively. However, from the findings based on the deviation test, the highest degree of randomness has been observed in random number table due to Kendall and Smith followed by due to Fisher and Yates, RAND Corporation, Tippet, respectively. It can observed that the findings obtained in the studies based on different tests are not alike. Consequently, there is necessity to search for the reasons of the difference between these findings. Moreover, it can also be concluded that attempts should be made by the researchers to construct new random numbers table with enhanced degree of randomness than that of the existing tables.
Introduction
Random number tables have been playing a vital role in statistics as well as in the different branches of experimental sciences for the purpose of selecting random samples. Use of these tables are much more effective than selecting the random samples manually with dice, cards etc. Several random number tables have already been constructed by the renowned researchers. Those contributions are mainly due to Tippet [1] , Fisher and Yates [2] , Kendall and Smith [3, 4] , Mahalanobis [5] , Quenouille [6] , Rand Corporation [7] , Snedecor and Cochran [8] , Hald [9] , Royo and Ferrer [10] , Moses and Oakford [11] , Rohlf and Sokal [12] , Manfred [13] , Rao, Mitra and Matthai [14] etc. Methods of drawing of random four-digit numbers, random five-digit numbers, random six-digit numbers and random seven-digit numbers from a combination of independent tables of random two-digit numbers and random three-digit numbers have also already been developed [15, 16, 17, 18, 19, 20, 21, 22] . However, usage of computational random number generators have also been observed to be emerging. If carefully prepared, the process of filtering and testing can eliminate any noticeable bias or asymmetry from the numbers such that the tables provide the most 'reliable' random numbers available to the casual user. Among these different random number tables, four tables namely, Tippett's random number [23] . The current study aims at attempting to make a comparative review on the degree on randomness of these four most frequently used random number tables. Tables   2.1 Tippet's random number table   This table consists of 10,400 four-digit random numbers. Karl Pearson emphasized on testing statistical theories by sampling experiments. Tippet's random number could put to use for this purpose [24] .
Frequently Used Random Number

Fisher and Yates random number table
From the 10th to 19th digits of A.S. Thompson's 20-figure logarithmic tables, Fisher and Yates obtained the random numbers. In choosing from those digits, An element of randomness was introduced by using playing cards for the selection of half pages of the tables and of a column between 10 th to 19 th and finally for allotting these digits to the 50th place in a block [25] .
Kendall and Smith's random number table
In the year of 1939, a set of 100,000 digits were published by M.G. Kendall and B. Babington Smith. Those digits were produced by a specialized machine in conjunction with a human operator [26] .
Random number table of RAND Corporation
In the mid-1940s, development of a large table of random number table was set about by the RAND Corporation with the Monte Carlo method. With the help of a hardware random number generator, 'A Million Random Digits' with 100,000 Normal Deviates were produced. The RAND table used electronic simulation of a roulette wheel attached to a computer, the results emanated from that were then filtered and tested with substantial care before being used to generate the table [27] .
Tests Used for Checking Randomness
test
Pearson's chi-square test has been used in order to test whether the occurrences of the numbers appeared in the table is random or not [28, 29, 30, 31] . This is equivalent to test that equal numbers of 0s, 1s, 2s, 3s, … , 9s are present in the table or not.
Let N be the number of occurrences of the ten digits in the table and = Observed frequency of the digit i, = Expected frequency of the digit i (i = 0 , 1 , 2 , ........... , 9) among the N occurrences. Then the χ statistic for testing the null hypothesis, "the occurrences of the digits in the table is random" i.e. "each digit has the probability 0.1 to occur in any position", which is equivalent to testing "the discrepancy between the observed frequencies and the corresponding expected frequencies of the digits is insignificant" [23] 
, which follows χ distribution with 9 degrees of freedom.
This statistic can be employed to examine the randomness of the whole table as well as of any part of the table provided that the test satisfies the necessary assumptions of simple random sample, sample size, expected cell count and independence [32, 33, 34] . The frequency test was applied to each 100 th occurrences.
Run test
The run test is a non-parametric test to test the randomness for a two valued data sequence [35] . A run test is based on the null hypothesis that from the same distribution, each element in the sequence has been drawn independently.
Let us consider the following hypothesis:
The occurrences of numbers in a table are in random manner.
The occurrences of the numbers in the table are not in random manner.
Let, U = Number of observed runs yielded by n successive numbers in a table. Then, U follows a binomial distribution with expectation E(U) and variance V(U) given by 
Deviation test
The statistic t can be considered as the ratio of the departure of the estimated value of a parameter from its hypothesized value to its standard error. The t-test is any statistical hypothesis test in which the test statistic follows a Student's t-distribution under the null hypothesis [36, 37] . H 0 is rejected at the significance level α if the calculated value of t is found to be exceeding its corresponding theoretical value that corresponds to the level of significance α with (n-2) degrees of freedom. The test was applied to each 2000 th occurrences.
Findings of the Randomness Tests
Findings of the test
It is reported for Tippet's random number table that the highest observed chi-square value with 9 degrees of freedom is 15.814, whereas the theoretical value of chi-square with 9 degrees of freedom at 5% level of significance is 16.919. Thus, the lack of randomness of Tippet's random number table was found insignificant at 5% significance level. However, the observed chi-square value corresponds to its theoretical value at 7.5% level of significance. In other words, the lack of randomness of Tippet's random number table can be regarded as significant at the level of significance >7.5% and insignificant at the level of significance < 7.5% [23] .
In case of Fisher and Yates random number table, it was observed that the highest observed chi-square value with 9 degrees of freedom is 26.118, which is higher than the theoretical value of chi-square with 9 degrees of freedom at both 5% and 1% significance level (16.919 and 21.666, respectively). Thus, the lack of randomness of Fisher & Yates random number table can be regarded as significant not only at 5% level of significance but also at 1% level. However, the observed chi-square value corresponds to its theoretical value at 0.055% level of significance. In other terms, the lack of randomness of Fisher and Yates random number table can be regarded as significant at the level of significance > 0.055% and insignificant at the level of significance < 0.055% [25] .
It was mentioned for Kendall and Smith's random number table that the highest observed chi-square value with 9 degrees of freedom is 13.4, which is less than the corresponding theoretical value of chi-square at 5% level of significance. Thus, the lack of randomness of Kendall and Smith's random number table was found insignificant at 5% significance level. However, the observed chi-square value with 9 degrees of freedom namely 13.4 corresponds to the theoretical value of chi-square with 9 degrees of freedom at 18.1% level of significance. Thus, the lack of randomness of Kendall and Smith's random number table can be regarded as significant at the level of significance >18.1% and insignificant at the level of significance < 18.1% [23] .
For the random number table due to Rand Corporation, it was observed that the highest observed chi-square value with 9 degrees of freedom is 12.518, which is less than the corresponding theoretical value of chisquare at 5% significance level. Thus, the lack of randomness of random number table due to Rand Corporation can be regarded as insignificant at 5% significance level. However, the observed chi-square value with 9 degrees of freedom namely 12.518 corresponds to the theoretical value of chi-square with 9 degrees of freedom at 24% significance level. In other words, the lack of randomness of random number table due to Rand Corporation can be regarded as significant at the level of significance >24% and insignificant at the level of significance < 24% [23] .
From the findings based on χ test, it is clear that highest degree of randomness is present in random number table due to RAND Corporation followed by due to Kendall and Smith, Tippet, Fisher and Yates, respectively.
Findings of the run test
On comparing the observed values with the corresponding theoretical Z values, the lack of randomness in the three parts containing 19 th , 21 st and 25 th 200 trials respectively in Tippet's random number table can be regarded as significant at 5% level but not at 1% level while the lack of randomness in the other parts can be treated as insignificant [38] .
The lack of randomness in Fisher and Yates random number table was found to be non-significant at 5% level by comparing the observed values with the corresponding theoretical Z values [38] . [38] .
From the findings based on run test, it is clear that highest degree of randomness is present in random number table due to Fisher and Yates followed by due to Tippet, RAND Corporation, Kendall and Smith, respectively.
Findings of the deviation test
On comparing the observed values with the corresponding theoretical t values, that the lack of randomness of Tippet's random number table can be treated to be highly significant i.e. significant at both 5% and 1% significance level, except the four parts corresponding to the four sets of trials specifically 1 st 2000, 10 th 2000, 17 th 2000 and last 1600 trials. However, the lack of randomness in these four parts of the table was found significant at 5% level [39] .
By comparing the observed values with the corresponding theoretical t values, that the lack of randomness of Fisher and Yates random number table was found to be highly significant i.e. significant at both 5% and 1% significance level, except the two parts corresponding to the two sets of 11 th and 13 th 1000 trials. However, the lack of randomness in these two parts of the table was found at 5% level of significance [39] .
The lack of randomness of Kendall and Smith's random number table can be treated to be highly significant i.e. significant at both 5% and 1% level of significance except the part corresponding to the set of 5 th 2000 trials, by comparing the observed values with the corresponding theoretical values of t. However, the lack of randomness in this particular part of the table is significant at 5% level [39] .
On comparing the observed values with the corresponding theoretical t values, the lack of randomness of Rand Corporation random number table was found significant both at 5% and 1% level of significance except the five parts corresponding to the five sets viz. 3 rd , 7 th , 20 th , 23 rd and 25 th sets of 2000 trials. However, the lack of randomness in these five parts of the table was significant at 5% level [39] .
From the findings based on the deviation test, it is clear that highest degree of randomness is present in random number table due to Kendall and Smith followed by due to Fisher and Yates, RAND Corporation, Tippet respectively.
Conclusion
Degree of randomness present in different random number tables (Tippet's random number It can observed that the findings obtained in the studies based on different tests are not alike. Consequently, there is necessity to search for the reasons of the difference between these findings. Chakrabarty's random number table has recently been developed, which has been observed to yield more randomness compared to the aforesaid tables on the basis of χ test [40] . Moreover, it can also be concluded that attempts should be made by the researchers to construct new random numbers table with enhanced degree of randomness than that of the existing tables.
